Temperature dependent magnetization, muon spin rotation and 57 Fe Mössbauer spectroscopy experiments performed on crystals of intermetallic 0.14, 0.17, 0.22, 0.27, 0.29, 0.32) are reported. Whereas at y = 0.11 even a sensitive magnetic microprobe such as µSR does not detect magnetism, all other samples display weak ferromagnetism with a magnetic moment of up to 0.22 µB per Fe atom. As a function of doping and of temperature a crossover from short range to long range magnetic order is observed, characterized by a broadly distributed spontaneous internal field. However, the y = 0.14 and y = 0.17 remain in the short range ordered state down to the lowest investigated temperature. The transition from short range to long range order appears to be accompanied by a change of the character of the spin fluctuations, which exhibit spin wave excitations signature in the LRO part of the phase diagram. Mössbauer spectroscopy for y = 0.27 and 0.32 indicates that the internal field lies in the plane perpendicular to the crystallographic c axis. The field distribution and its evolution with doping suggest that the details of the Fe magnetic moment formation and the consequent magnetic state are determined not only by the dopant concentration but also by the way the replacement of the Ga atoms surrounding the Fe is accomplished.
Temperature dependent magnetization, muon spin rotation and 57 Fe Mössbauer spectroscopy experiments performed on crystals of intermetallic FeGa3−yGey (y = 0.11, 0.14, 0.17, 0.22, 0.27, 0.29, 0.32) are reported. Whereas at y = 0.11 even a sensitive magnetic microprobe such as µSR does not detect magnetism, all other samples display weak ferromagnetism with a magnetic moment of up to 0.22 µB per Fe atom. As a function of doping and of temperature a crossover from short range to long range magnetic order is observed, characterized by a broadly distributed spontaneous internal field. However, the y = 0.14 and y = 0.17 remain in the short range ordered state down to the lowest investigated temperature. The transition from short range to long range order appears to be accompanied by a change of the character of the spin fluctuations, which exhibit spin wave excitations signature in the LRO part of the phase diagram. Mössbauer spectroscopy for y = 0.27 and 0.32 indicates that the internal field lies in the plane perpendicular to the crystallographic c axis. The field distribution and its evolution with doping suggest that the details of the Fe magnetic moment formation and the consequent magnetic state are determined not only by the dopant concentration but also by the way the replacement of the Ga atoms surrounding the Fe is accomplished. 
I. INTRODUCTION
Tuning a material's physical properties by chemical doping or by application of some external control parameter such as high pressure or magnetic field often changes its behavior and induces new and exotic states of matter 1 . A recent example is the electron doping of the intermetallic FeGa 3 that leads to enhanced thermoelectric figures of merit [2] [3] [4] [5] [6] [7] [8] [9] [10] and to emergent magnetic behavior accompanied by the possible observation of a Ferromagnetic Quantum Critical Point (FMQCP) [11] [12] [13] [14] [15] [16] [17] [18] [19] [20] [21] .
FeGa 3 is a semiconductor with tetragonal structure (space group P 4 2 /mnm) 2 and a narrow band gap of approximately 0.5 eV caused by the hybridization of the 3d Fe and 4p Ga bands [2] [3] [4] 16, 24, 25 . It is diamagnetic over a broad temperature range and has a small Sommerfeld coefficient (γ =0.03 mJ mol K ) 3, 11, 16 . The Fe atoms occur in dimer pairs oriented along the a and b directions. A unit cell contains 4 formula units where each Fe has eight Ga neighbors at two distinct sites Ga1 (0.236 nm, 2 atoms) and Ga2 (0.239 nm, 2 atoms and 0.246 nm, 4 atoms, above the plane containing Fe) 2 . Whereas hole doping by Zn at the Ga site or Mn at the Fe site 14 does not induce an insulating-metal transition and introduces ingap states 16 , electron doping either at the Fe or the Ga site destroys the semiconducting behavior, and remarkably influences other physical properties [11] [12] [13] [14] [15] [16] [17] [18] [19] [20] [21] [24] [25] [26] .
Electron doping via Co substitution of Fe induces a shift of the Fermi level towards the conduction band, that leads to metallic-like transport and Curie-Weiss behavior already at low Co concentrations 24 . Large Co doping induces substantial disorder as reflected by the line broadening of the 69,71 Ga Nuclear Quadrupole Resonance (NQR) spectra and by the deviation of the lattice parameters from Vegard's law 17 . Fe 1−x Co x Ga 3 remains paramagnetic for all Co concentrations investigated 11 , while showing a complex magnetic behavior including itinerant and localized moment character and strong antiferromagnetic (AFM) spin fluctuations for Co substitution close to 0.5 18 .
In contrast, electron doping by substituting Ga with Ge in FeGa 3 has more dramatic effects on the magnetic properties. It first suppresses the semiconducting and diamagnetic properties, and induces metallic and paramagnetic behavior at a Ge doping as low as y = 0.006
11 . Already at a low critical concentration y c = 0.13 − 0.15 a weak ferromagnetic (FM) state appears 11, 15 displaying features of non-Fermi liquid behavior 12 .
71 Ga NQR measurements, while not evidencing intrinsic structural disorder related to the Ge doping, point to an evolution from a correlated local moment metal at low Ge doping to a weakly itinerant 3D-ferromagnetism and indicate a crossover from short range to long range magnetic order 15 . For y = 0.15 the divergence in 1 T1T at T = 0 K indicates very pronounced and pure 3D quantum critical fluctuations whereas the y = 0.2 data can be well fitted within the self-consistent renormalization (SCR) theory 15, 27 . The FM quantum critical behavior is man-ifested also by a temperature dependence of the specific heat and of M/H as that predicted by the SCR theory for FM spin fluctuations in three-dimensional systems 11 .
In spite of several investigations, experimental as well as theoretical, the nature and evolution of the magnetic order in FeGa 3−y Ge y is far from being well understood. Magnetism in FeGa 3−y Ge y has been discussed in terms of itinerant magnetism, of local magnetic moments or of a combination of both. The itinerant view is supported by the small saturated moment and corresponding large Rhodes-Wohlfarth ratio 11, 12 . DFT calculations in a weakly correlated picture find that itinerant magnetism in FeGa 3 can be obtained by modest electron (but also hole) doping, without the presence of preformed moments. The density of states increasing very rapidly with narrow bands near the band edges suggests the possibility of a Stoner mechanism of ferromagnetism when doped 13 . Botana et. al. compared results from weakly and strongly correlated pictures and found that in both cases magnetism including itinerant phases appears easily with doping 20 .
Recent DFT calculations supported by some magnetic susceptilibity measurements have suggested a complex development of the magnetism of Ge doped FeGa 3 with a gradual evolution from localized moments to a more delocalized character state and a combination of localized and itinerant moments accompanied by interplay of ferromagnetism and antiferromagnetism until itinerant magnetism is established at high doping level of about y = 0.4. This behavior appears to depend not only on the dopant concentration but also on the local Ge configuration with respect to Fe 19 .
The rich and complex behavior including magnetism and quantum critical behavior observed by partial substitution in FeGa 3 calls for investigations that are sensitive to the local Fe environment. We present here muon spin rotation/relaxation (µSR) and 57 Fe Mössbauer spectroscopy measurements on FeGa 3−y Ge y as function of Ge doping. These techniques are able to give unique information about the local magnetic fields, field distribution and fluctuations at the muon and the Fe site, respectively. In particular µSR is sensitive to static and dynamic spin correlations in systems with critical behavior [29] [30] [31] and can determine the degree of homogeneity of the magnetic phase and how it develops with temperature.
57 Fe Mössbauer spectroscopy gives information about the electric and magnetic surrounding of Fe at a lattice position.
Our results indicate an evolution from short range to long range order magnetism, displaying near y c a large degree of inhomogeneity with peculiarities that can be related to the magnetic moment distribution of the Fe atoms. The spin fluctuations appear to have different character close to the QCP when compared to that of the well established FM phase.
II. EXPERIMENTAL DETAILS
Single crystalline specimens of FeGa 3−y Ge y (y = 0.11, 0.14, 0.17, 0.22, 0.27, 0.29, 0.32) have been grown at UFABC using the Ga self flux route 22, 23 . High purity elements were sealed in an evacuated quartz ampoule and heated in a box furnance to 1100
• C and then slowly cooled to 550
• C over 150 h. More details on single crystal growth of these materials are provided elsewhere 14 . The effective Ge concentration y of the samples were estimated using energy dispersive X-ray spectroscopy (EDS) measurements in a JEOL model JSM-6010LA scanning electron microscope with a Vantage EDS system. The estimated y gives effective moment and transition temperature compatible with reported results 11 . Magnetization measurements in the 2 -300 K temperature range were performed for each sample in a MPMS Quantum Design Magnetometer (SQUID-VSM) under an applied field H = 1 T (Fig. 1) . For all Ge concentrations, zero field (ZF) and weak transverse field (wTF) muon spin rotation spectra were obtained at the GPS and Dolly, at the Swiss Muon Source of the Paul Scherrer Institut, Switzerland. For y = 0.14 we performed selected pressure dependent µSR measurements at the GPD instrument. Temperature dependent 57 Fe Mössbauer spectra (MS) for FeGa 2.73 Ge 0.27 and FeGa 2.68 Ge 0.32 were obtained at the Brazilian Center for Research in Physics (CBPF), Brazil, by recording the energy dependent γ-ray transmission on powdered specimens of the above mentioned single crystals. A 14.4 keV γ-ray radiation source of 57 Co in Rh matrix delivering about 50 mCi, kept at the same temperature of the absorber, and a standard transmission spectrometer with sinusoidal velocity sweep were used. The temperature ranges for the µSR and MS measurements were from 0.25 K to 300 K and from 4.2 K to 300 K, respectively.
III. RESULTS

A. Magnetization Results
The magnetic response M/H as a function of temperature ( netism as a function of doping and across the critical concentration y c is already evidenced in Fig. 2(a) . Whereas the y = 0.11 sample shows only weak temperature independent muon spin depolarization (see also Fig. 3 (b)) with characteristic Gaussian Kubo-Toyabe behavior due to the static nuclear magnetic moments of Ga and Fe, the fast relaxation which sets in at early times on lowering the temperature for y ≥ 0.14 reflects the onset of electronic magnetism. The flat behavior of the polarization at late times for y 0.2 reflects static magnetism. The weak decay of this tail for 0.14 ≤ y ≤ 0.17 (see Fig.  2 (c)-(d)) indicates the persistence of some slow (∼MHz) spin fluctuations in the low doping range. The (quasi) static nature of the magnetism is confirmed by longitudinal field data for y = 0.17 ( Fig. 2(e) ), which shows the complete decoupling of the muon spin from the local field in a longitudinal field of 0.1 T.
At high temperatures all the spectra display the typical muon spin relaxation behavior due to the very small static nuclear magnetic moments of Ga and Fe. The muon polarization in this non-magnetic regime can be modeled as
where σ n is the Gaussian muon spin relaxation rate caused by nuclear moments. The model that best describes the spectra at y = 0.14 and y = 0.17 is the sum of two sample volume contributions: a paramagnetic fraction 1 − f described by Eq.1 and a magnetic one f described by the so-called combined Kubo-Toyabe function:
where λ is the Lorentzian muon spin relaxation rate, σ T = γ µ √ ∆B 2 is the Gaussian muon relaxation rate, and λ l accounts for the small damping of the tail of the polarization, corresponding to slow dynamic fluctuations. This accounts for the strong muon spin depolarization observed in Fig. 2 , as being caused by two different sources of magnetism: a dense distribution of magnetic moments producing a Gaussian field distribution with variance For larger doping y > 0.17 the magnetic contribution to the data cannot be simply described by an isotropic distribution around B µ = 0, instead a spontaneous field B µ = 0 at the muon site has to be taken into account. The case of an isotropic Gaussian distribution around an isotropic static field of constant magnitude is known as the Koptev-Tarasov model 32, 33 , from which for B µ = 0 the Kubo-Toyabe formula is easily recovered. For not too small B µ the polarization function can be described by Eq.3, which is used to fit the low temperature data:
together with a temperature dependent contribution describing the paramagnetic fraction given by Eq. 1. We have therefore for P Z (t)
where P pm Z (t) and P m Z (t) are the polarization functions in the paramagnetic and the magnetic state. B µ is the internal field sensed at the muon site, and the parameter a is related to the fraction of muons with initial spin parallel to an internal field component. Note that a = 1 3 corresponds to an isotropic distribution of fields. Since our sample consists of a set of single crystals, a deviation from a = 1 3 indicates a preferred orientation of the local field with respect to the crystal axes.
The temperature dependence of B µ and of √ ∆B 2 are plotted in Fig. 3(a) and (b) . For the y = 0.14 and y = 0.17 samples, where B µ = 0, we have plotted the width of the Lorentzian distribution λ γµ as a measure of the local field strength. Both B µ (T → 0) and √ ∆B 2 (T → 0) as well as T C increase as the Ge concentration increases, in agreement with the observed increase of the spontaenous magnetic moment saturation per formula unit 11 . However, the doping dependent low temperature values of the internal field and field width reflect a change of the magnetic regime at y ∼ 0.2 with a step like increase of both parameters. For y > 0.2 the temperature dependence of B µ and √ ∆B 2 are similar and represent the build-up of the local order parameter of a magnetic transition of second order.
Interestingly, the ratio √ ∆B 2 Bµ (Fig. 3(c) ), which is effectively infinite for y = 0.14 and 0.17 where B µ = 0 and where also
is large, remain quite large for y > 0.17 reflecting a broad field distribution at all investigated Ge concentrations. The relatively low values of B µ (0) and its evolution with Ge doping are consistent with a weak FM state evolving from short range order for y 0.17 to more long range order with increasing concentration. The parameter a of Eq.3 ranges from 0.12 to 0.27 for 0.22 ≤ y ≤ 0.32. The deviation from the value 1 3 for the isotropic case indicates that the field has a preferred orientation with respect to the crystal axis, as also suggested by the Mössbauer spectra discussed in the following section.
We also determined the magnetic volume fraction V m (T ) as a function of temperature from the precessing asymmetry measured in weak transverse field experiments of 5 mT. The results are shown in Fig. 3(d) . For Ge doping y 0.22 the magnetic volume fraction is nearly 100 %, shows a sharp transition at T C at the highest doping and a small rounding below. This together with the gradual increase of the local order parameter mentioned above is an additional signature of second order transition. By contrast, at y = 0.14 and 0.17, which are just above the critical Ge concentration, magnetic order develops gradually with temperature and reaches only about 70 % of the sample volume even at the lowest temperature. The magnetic volume fraction of y = 0.14 under external pressure of 2 GPa shows a further decrease down to 40 %, indicating the suppression of the magnetic ground state by pressure, which has been previously shown to induce a decrease in T C 11 . By plotting B µ (0), √ ∆B 2 (0) and V m (0) versus Ge concentration, the effect of doping in the magnetic proper- Fig. 3(e) ) is clearly seen. A continuous decrease of B µ (0) and √ ∆B 2 (0) down to Ge y = 0.22 is observed, and V m (0) remains nearly constant in this range. Lower Ge concentrations induce a dramatic decrease in B µ (0), √ ∆B 2 (0), and V m (0) starts to decrease, and finally at y = 0.11 no magnetic order is detected. Fig. 3(f) shows the saturation magnetization M (0)/H for each Ge concentration, and the corresponding quantity normalized M (0)/H by V m (0) (Fig. 3(e) ), which indicates a smoother development of the average effective magnetic moment with doping.
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57 Fe Mössbauer Spectroscopy Results 57 Fe Mössbauer absorption spectra on samples of FeGa 3−y Ge y (y =0.27 and 0.32) are shown in Fig. 4 . A clear doublet profile is observed in the paramagnetic state, which was fitted with a nuclear electric quadrupole interaction between the iron nucleus and its surroundings. When the temperature is lowered and the magnetically ordered regime is entered, the resonance lines broaden and the absorption profiles become asymmetric reflecting the effect of the magnetic hyperfine field B hf (see Fig. 4 ). These spectra have low resolution due to the small values of B hf , therefore their analysis depends to some degree on the chosen procedure. Obviously the strengths of nuclear electric quadrupole interaction and magnetic hyperfine interaction are comparable necessitating the solution of a full Hamiltonian comprising both interactions for the determination of line positions and their proper intensities. We have employed the codes of MOSSWIN 34 and private ones 35 allowing also for transmission integral corrections of spectral line shape.
For the spectra of the absorber with y =0.27 taken in applied magnetic fields at 4.2 K (not shown) we had to assume a random orientation of an axial electric field tensor versus the direction of applied field. For the sample with y =0.32 we could achieve an alignment of crystallites along the applied field as could be traced from the missing nuclear transitions with ∆I z =0 (I z being the nuclear spin projection) connecting the nuclear excited and ground states with spin I z = 
FIG. 4.
57 Fe Mössbauer spectra for y =0.27 and 0.32 crystals at different temperatures. In the bottom part of the figure the temperature dpendence of the Fe hyperfine field and its distribution width are shown.
for both y = 0.27 and 0.32. Also, isomer shifts are equal, with δ IS =0.28(1) mm/s (vs. Fe metal at room temperature). When entering the magnetically ordered state the derived values for the quadrupole interactions are only about half of those above T C , if it is assumed that the electric field gradient main component V ZZ is oriented along B hf . From the spectra in applied field on the oriented sample y =0.32, however, it becomes clear that the latter assumption is erroneous and instead the axial field gradient tensor is oriented perpendicular to B hf with a negative value V ZZ . This means that the nuclear electric quadrupole interaction in the paramagnetic and the ferromagnetic state is the same. Assuming the main axis of the electric field gradient to be tetragonal c axis, we have to conclude that B hf lies within the ab plane. This is in agreement with the µSR results which point to a preferred orientation of the internal fields. For further analysis of the Mössbauer spectra in the magnetically ordered regime this was taken into account for both samples. Whereas line widths in the paramagnetic regime do not reveal a noticeable broadening caused by a distribution of isomer shift and quadrupole interactions, we have to introduce a wide distribution of magnetic hyperfine splittings in the magnetic state. Best fits were achieved with a Gaussian distribution width σ around a mean value B hf .
Mean magnetic hyperfine fields B hf and Gaussian widths σ obtained from the fits described above are shown in Fig. 4 , following a similar behavior as the µSR internal fields and field widths √ ∆B 2 in Fig 3. The saturation values of B hf measured at lowest temperatures are consistent with those derived from spectra obtained in applied magnetic fields.
IV. DISCUSSION
The results obtained in the present investigation by local probe techniques show the development of weak FM upon electron doping of FeGa 3−y Ge y , with an evolution of the character of the magnetic order on increasing y. The presence of Fe atoms and their dimer arrangement with relative distance of 0.277 nm (to be compared with a nearest Fe-Fe distance of 0.248 nm in the bcc iron metal) has raised the question about the pre-existence of magnetic moments and their magnetic behavior even in the undoped compound FeGa 3 , which shows diamagnetic properties. LDA calculations including a realistic on site repulsion have suggested an antiferromagnetic arrangement of Fe equivalent to a Fe 2 spin singlet state with a Fe magnetic moment of 0.6 µ B and suggested that the doped induced magnetism would be linked to the breaking of the singlets into free spins 10 . On the other hand, calculations by Singh within the GGA approximation explained the magnetism of doped FeGa 3 without resorting to the coupling of pre-existing spins.
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At the lowest doping investigated in this work (y = 0.11), below the concentration where a FMQCP is expected, a very sensitive local magnetic probe such as µSR does not find indication of a magnetic state. The weak exponential relaxation, which appears on increasing the temperature in the ZF µSR spectra (see Fig. 2(b) may indicate a paramagnetic contribution related to the presence of some free magnetic moments. This appears difficult to reconcile with the antiferromagnetic order as the one lowest in energy calculated by Yin and Pickett 10 and with results of recent neutron powder diffraction measurements that found magnetic Bragg peaks above room temperature also in the undoped FeGa 3 indicating a complex magnetic structure 16 . The µSR spectra show an evolution from short range order (in the y = 0.14 and y = 0.17 samples) to more long range order magnetism above y ∼ 0.20. This is reflected in the field distribution and magnetic volume fraction probed by the polarized muons. The SRO is characterized by a broad field distribution centered around a zero internal field. Moreover, magnetism develops only a partial volume fraction. By contrast above y ∼ 0.20 the field distribution, while remaining broad, is characterized by the presence of a non-zero internal field B µ , with the ZF spectra showing a heavily damped spontaneous spin precession. This indicates LRO of a magnetic ground state which, as shown by the weak TF measurements, develops in the full volume fraction.
The evolution of the character of the magnetic order with doping is also apparent in the temperature dependence of the local magnetization expressed by the inter- nal field measured by µSR and Mössbauer spectroscopy B µ (T ) and B hf (T ), which were fitted with the generic expression
The curves with the best sets of parameters are plotted in Fig. 3(a) -(b) and Fig. 4 and the evolution of α and β with y is plotted in the insert of Fig. 5 . Because of the scarcity of points close to T C we fixed or restrained in some cases β. It turns out that the choice of β = 1 3 , which reproduce the evolution of the magnetization close to T C in most 3D magnetic systems approximately well 36 , gives the best agreement with the experimental data in the region with LRO. This value is supported by the fact that α is then found to be very close to 3 2 as expected in the case of low temperature contributions to spin fluctuations arising from spin wave excitations. On lowering the Ge concentration there is a trend toward a reduction of β and an increase of α. For y = 0.22, the local field plotted in Fig. 3(a) is well described by β = 0.5 and α = 1.29 (8) , in agreement with the prediction from the SCR theory for spin fluctuations (β = 0.5 and α = (23) for y = 0.14, which deviates from the SCR prediction. This doping region closer to the putative FMQCP displays other unusual behavior. The evolution of the magnetic fraction indicates an inhomogeneous disappearance of the magnetic order in its vicinity, as indicated by the reduction of V m (0) near y c . The µSR results around y = 0.14−0.17 evidence the coexistence of short-range ordered spin clusters coexisting with a non-magnetic environment. The combined Lorentz-Gauss field distribution indicate that the spin structure of these clusters consists of a diluted distribution of larger magnetic moments embedded in a dense matrix of randomly distributed moments of smaller value. This corresponds to the situation where a few Fe atoms possess a large moment in a sea of lower momenta Fe. The ratio This finding is in agreement with recent first-principle DFT calculations 19 which have indicated that the magnetic moments are not uniformly distributed throughout all Fe atoms as we would expect in a simple itinerant picture and that, depending on the doping concentration and the lattice distribution of the Ge dopants, different groupings of magnetic moments on the Fe atoms will form. Qualitatively, the inhomogeneous situation around y = 1 6 ≃ 0.17 may be seen also as a consequence of the Fe coordination. Since each Fe has 6 Ga neighbors, around this concentration, on average, one Ge atom will occupy a neighbor Ga site, inducing the small moment states and only in a few cases two Ge impurities close to Fe will induce a higher spin density. Specifically, in the DFT calculations different values of magnetic moments on the Fe atoms are predicted not only depending on their position with respect to the Ge impurity but also depending whether the impurity occupies a Ga1 or the more likely Ga2 position. For small dopant concentrations, some Fe sites are predicted to carry no moments. Our µSR measurements find a sizable non-magnetic volume fraction even at y = 0.17. The local probe character of µSR puts a lower limit to the size of the non-magnetic regions to at least a few lattice constants. This finding also supports the picture of a complex nature of the magnetism of FeGa 3−y Ge y with the exact lattice position and distribution of each Ge dopant directly influencing the appearance and site of the Fe spin.
The LRO order and the full magnetic fraction found on increasing the dopant distribution reflect the evolution to a more uniform magnetism with all Fe atoms having similar moments, which appears to be accompanied by a more itinerant character as indicated by nuclear quadrupolar resonance measurements 15 . Interestingly, in most of the distributions leading to these fully ferromagnetic states, the induced magnetic moments are predicted to be oriented in the same direction 19 . This is consistent with the present µSR and MS results, suggesting a local hyperfine field lying perpendicular to the crystallographic c axis. Fig. 5 shows the phase diagram as obtained from the present µSR, MS and magnetization measurements. The temperatures defining the phase boundaries have been derived from the inflection point of the magnetization (Fig. 1) , from the 50 % value of the magnetic volume fraction and from the onset temperature value where an internal field and broadening are detected by µSR and Mössbauer spectroscopy (Fig. 3 and 4) . No internal field B µ has been detected at low doping. This together with the previously discussed field distribution is a strong indication of FM with SRO in this part of the phase diagram. SRO develops into LRO with increasing y. However, even at dopings where the low temperature state is long range ordered, magnetism appears at the thermal phase boundary first as SRO before gradually developing into the LRO state. This is also reflected by the onset temperature of the field broadening being higher than the one of the internal field and is also reflected by a monotonic increase of √ ∆B 2 Bµ on approaching the Curie temperature from below (see Fig. 3(c) ).
V. CONCLUSIONS
In conclusion, magnetization, ZF, TF and LF µSR and Mössbauer spectroscopy measurements have been performed on FeGa 3y Ge y singlecrystalline samples with y ranging from 0.11 to 0.32. The µSR and MS spectra provide evidence for magnetism developing from short range order near the FMQCP to long range order with a heavily damped spontaneous precession showing up for y = 0.22 and above. For the low dopant concentration y = 0.14 and 0.17 part of the sample remains in a non-magnetic state even at the lowest temperatures.
The ZF data indicate that the magnetic moment formation, its size and the consequent character of the magnetic order, depends not only on the dopant concentration but also on details of the Ge dopant distribution as suggested by recent DFT calculations 19 . The suppression of magnetism in a fraction of the sample volume for dopings close to the y = 0.13 where a critical point is expected calls for more detailed study of the critical behavior by a local probe. The pressure induced decrease of the magnetic volume fraction for y = 0.14 and of T C in high doping samples 11 suggest also that the critical behavior could be tuned by pressure.
